Mechanisms behind the relaxing effect of furosemide on the isolated rabbit ear artery.
The effect of furosemide on isometric contraction and 86Rb uptake were studied in the isolated rabbit central ear artery (CEA). A concentration-dependent relaxing effect of furosemide (0.06 mM-1.0 mM) was found in vessel segments with intact endothelium. The maximal relaxation was 28.6 +/- 3.9% (10). The effect was not diminished in segments deprived of endothelium, and removal of endothelium itself caused no change of the force development to electrical field stimulation. The relaxing effect was time-dependent and stimulation-dependent and was not significantly affected by membrane depolarization induced by increasing external [K+] from 10 to 120 mM. The 86Rb uptake was inhibited by both furosemide and ouabain (8.0 +/- 0.5(8) and 5.3 +/- 0.5(8) versus 12.8 +/- 0.9(16) nmol (K+).mm-1.(10 min.)-1 in the furosemide (1.0 mM), ouabain (1.0 mM) and control groups, respectively) without interaction between the two drugs. The 86Rb uptake was not further inhibited by increasing the furosemide concentration from 0.12 mM to 1.0 mM. Our results suggest: firstly, the direct relaxing effect of furosemide on isolated vessel segments is endothelium-independent and secondly, the inhibition of the Na(+)-K(+)-Cl- cotransport and a possible consequent hyperpolarization of the membrane is unlikely to be the sole mechanism responsible for the vasorelaxant effect of furosemide. The demonstrated direct effect on vascular tone may be of clinical importance in situations with very high plasma concentrations of the drug or very low concentrations of serum albumin.